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Abstract. Boosted by the Covid-19 pandemic, the utilization of online grocery
shopping has gained an increasing relevance over recent years. Increasing
customer value by reducing friction can be a key option for online grocers to
maintain and increase growth, customer loyalty and satisfaction. Being easy and
inexpensive to implement, digital nudges can offer distinct benefits for
consumers and online grocers. In this context, we investigated the potentials of
digital nudging, using anchoring, social norms and a hybrid nudging concept as
rational choice triggers. Our results indicate that anchoring and hybrid nudges
have a significant effect on purchase frequency, while none of the investigated
concepts is capable of reducing the overall shopping duration. Interestingly, in
combination with anchoring nudges, social norms do have a significantly
influential effect, although individually proven to be ineffective in low
involvement decision contexts such as buying groceries online.
Keywords: Digital Nudging, E-Grocery, Shopping Behavior, Customer Value
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Introduction

The Covid-19 pandemic had a disruptive effect on global economies [1] and challenged
businesses and societies for new solutions to secure the supply of foods and goods [2].
Especially online-based sales for fast-moving consumer goods and groceries have
increased significantly around the globe over the last 12 months [3–5] and are predicted
to gain even more relevance within the upcoming years [6, 7]. Online grocery shopping
(e-grocery) offers several advantages compared to stationary grocery shopping, such as
a higher level of perceived convenience and efficiency when shopping online [8, 9], or
simply a larger range of products available [4, 10]. Furthermore, in times of crisis like
the Covid-19 pandemic, remote supplies are more secure as they entail a minimum
amount of personal contact, which is a major reason for the significant growth of egrocery in recent years [5]. A crucial influencing factor for customers to favour online
over offline grocery shopping is the percipience of the related transaction costs, namely
monetary and non-monetary transaction costs like travel, transportation and in-store
17th International Conference on Wirtschaftsinformatik,
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shopping time, as well as physical convenience (e.g., carriage of goods) [4, 11]. Thus,
reducing friction and accelerating grocery shopping can increase the perceived level of
shopping convenience [12]. This is where digital nudges become a viable option as
“any aspect of the choice architecture that alters people’s behavior in a predictable
way” [13] by preserving the customer’s freedom of choice [14]. Nudges are based on
the exploitation of a wide variety of heuristics. Due to the multitude of possible
heuristics and their biases, nudges can follow different conceptual rules and principles
(e.g., default rules or anchoring and adjustment) [15]. One advantage of these userinterface design elements is that they do not only enhance decision quality towards
collectively more favorable choices [13], they also serve as a way to reduce the amount
of information within a given choice environment (i.e., the vast range of products in an
online shop) [15]. Reduced efforts in information processing are likely to promote time
savings during the shopping process [16], which serve the customers’ needs as they
increase life satisfaction by reducing perceived negative impact of time stress, while
increasing perceived control over their time [17]. Hence, digital nudges can help to
reduce decision complexities and increase customer value [12], which can be defined
as aggregate of perceptions of attributes such as convenience that serves the customer's
aims when acquiring goods or services [18]. This study seeks to contribute to digital
nudging research by empirically testing various digital nudging elements (DNE) in a
laboratory experiment and expand the scarce literature on DNEs, especially in egrocery. Until today, few studies have investigated the concept of digital nudges in egrocery. Berger et al. proved a positive effect of default nudges in triggering proenvironmental behavior [16], which confirms that default nudges work well in any area
of consumption by using presets, for which consumers refrain from actively opting out
of [13, 19]. Other studies investigated the effects of numerous types of digital nudges
in several general e-commerce areas that cannot directly be transferred to the grocery
retail context [10, 20]. Second, we examine the effect of digital nudges on time-saving.
Saving time is a crucial reason for consumers to engage in e-grocery [21] and may be
reinforced by digital nudging [16]. Third, we investigate the effects of a hybrid digital
nudging concept (DNC) combining social norms and anchoring cues. Unlike Ingendahl
et al. [22] as well as Jesse & Jannach [23] who investigated a combination of default
and social norms cues, this is a novel investigation into the effects of two DNCs that
have not yet been jointly investigated. By deliberately assessing two diverse DNCs,
namely one that has been proven to be rather effective (i.e., anchoring [24, 25]) and one
that is presumed to be less influential (i.e., social norms [16, 26]) in a low-involvement
context, we opt to improve the understanding of interaction effects across different
DNCs in this domain. Therefore, we aim to answer the following research questions:
RQ1: What are the effects of a hybrid DNE combining social and anchoring cues
compared to their individual counterparts?
RQ2: Can the selected DNCs be used for improving customer value in terms of faster
decision-making and shorter shopping durations (SD)?
To answer these questions, we conducted a randomized experiment, using three
different types of DNCs: anchoring, social norms and a hybrid DNC containing
attributes of both aforementioned DNCs and comparing their decisional influence to a
control group without design cues. The remainder of this paper is organized as follows:

First, we provide a short theoretical background about the concept of digital nudging,
the role of time-saving in e-grocery and the investigated DNCs. Subsequently, we
present our hypotheses and research model and expound the experimental setting.
Ultimately, we discuss the results of our study and elaborate on its implications.

2

Theoretical Background

According to prospect theory, decision-making is primarily based on value-perception
[27] as well as heuristics and biases, which arise from the interaction of the two
cognitive systems (intuitive, automatic and reflective, rational) [28]. Exploiting these
heuristics and biases, (digital) nudges act as stimuli and can alter choices, while at the
same time preserving the freedom of choice [13]. In this context, the concept of
libertarian paternalism describes the way decision-making can be influenced towards
individual and collective benefits by being both, paternalistic and libertarian in terms
of decision control [14]. Based on libertarian paternalism, nudges work in any type of
choice environment, whereby any alternation of the decision frame is considered to
influence a person’s decision, no matter whether intended by the choice architect or not
[13, 15]. Thus, the line between subliminal manipulation and liberal paternalistic
influence on choice by nudging is thin [29, 30]. Nudge designs need to be chosen with
caution to avoid manipulation, non-transparency of the intervention, restriction of one’s
freedom of choice and, thus, unethical usage of the nudging concept [29–32].
2.1

Digital Nudges in the Context of E-Grocery

The concept of nudging became popular with the manifesto of Thaler & Sunstein and
has its origins in offline contexts such as altering restaurant menus to foster more
healthy food choices [13]. As our life is increasingly aimed towards digital
environments, the number of decisions made in digital settings is growing [15]. Thus,
nudges can be used effectively in online settings, as they are easy and cost-effective to
implement [33]. Common digital nudges are default nudges, which have been proven
to work well in manifold consumption areas [19], as well as social norms cues, which
are often applied by means of product ratings, indicating acceptance and value
perception of the peer group [33, 34]. Social norms nudges are effective because of the
human need for acceptance and belonging, an emotion that is processed in the
impulsive, automatic brain system [35]. Triggering the need to belong, social norms
can guide consumers decisions [16]. As descriptive normative information
(“descriptive norms”), social norms can even accelerate the decision process as they
offer “an information-processing advantage and a decisional shortcut” [36]. However,
in recent studies the effectiveness of social norms nudges is divergent. Berger et al.
found social norms to be ineffective in a rather abstract experimental environment [16],
whereas other authors found that descriptive norms can indeed affect consumer
decisions in more realistic settings [37, 38]. Therefore, it is vital to conduct further
research to understand the underlying causes more holistically.

Using anchor heuristics, anchoring nudges have the potential to influence decisions
[13], because a “change of reference point alters the preference order for prospects”
[27]. In the case relevant information is missing, humans try to find reference points to
guide them in making a decision. Thus, a conscious choice of a reference value set by
the choice architect can provoke different decisions [33], for example via the use of
nutri-score labels [24]. Recent studies mainly concentrated on investigating reference
labels related to the sustainability of food products. While Auf der Landwehr et. al. [26]
found anchoring nudges to be effective in the case of e-grocery, Hallez et al. [25] proved
a limited influence of anchoring nudges. To further examine the influence of specific
claims on the effectiveness of anchoring nudges in the e-grocery context, we opt to
investigate anchoring nudges with a quality related claim in this study. Moreover,
current studies mainly focus on the implementation of single DNCs to understand the
particular effects one by one. Anyhow, e-commerce websites like Amazon and online
grocery shops like REWE have been using hybrid nudges (i.e., combining salience and
loss aversion nudges) for a long time already, which, however, require thorough
theoretical understanding, investigation, and systemization from a scientific viewpoint.
Ohlhausen & Langen compared decoy effects and descriptive name labels with a
combination of the forementioned interventions to nudge consumers towards more
sustainable food choices, but found that a combination of both concepts is not
influential [39]. Dennis et al. found a combination of numeric and semantic priming
nudging elements in an online auction setting to be effective in terms of increasing the
willingness to pay for electronic products [10]. Zimmerman & Renaud investigated a
range of nudges containing social norms, feedback and informative nudge elements as
well as a combination of nudges (i.e., “hybrid nudge”) in a cybersecurity context,
finding hybrid cues more effective than single cues [40]. Concerning e-grocery in
particular, Ingendahl et al. as well as Jesse & Jannach investigated the effects of
combining social norms and default cues, proving hybrid nudges to be highly effective
compared to single nudges [22, 23]. By investigating a hybrid nudge containing social
norms and anchoring cues, we opt to expand the knowledge-base on combinatory
digital nudging effects for DNCs that have not yet been jointly investigated.
2.2

Time Pressure and Grocery Shopping

Customer-centric online retailing builds on improving the customer experience by
accelerating the shopping process [12]. In online grocery shopping, consumers benefit
from an increased level of convenience and significant time-savings compared to
stationary shopping activities [4, 12]. E-grocery allows consumers to make “more time
available for activities other than shopping” [41]. Interestingly, the perception of
“losing” time during offline shopping is only present once e-grocery has already been
adopted [42], increasing the urge to consider time-savings as major value-driver for
future e-grocery strategies and business models [6, 7]. Perceived time stress can be
either societal (e.g., ‘always on’ mentality), organizational (e.g., increased complexity
of work) or psychological (undervaluing time as a resource) [43]. With time being a
critical resource in today’s life [9], (potential) time-savings can serve as an important
decision factor for the adoption of e-grocery [8, 9]. Grocery shops mainly offer low-

involvement items [44], which are purchased more frequently when under time pressure
[45], because the purchase decision is driven by affect [46]. Affect is processed in one
of the two cognitive systems, namely the impulsive system, which drives automatic
decisions [35]. Heuristics and biases emerge from the interplay of the forenamed
cognitive systems, which are exploitable for choice architects through nudges [13].
Defined as “perceived limitation of the time available to consider information or make
decisions” [47], time-pressure can be overcome by the use of digital nudges. Hence,
digital nudging may help “consumers [to] profit from time savings due to reduced
decision making efforts when shopping for groceries” [16].

3

Hypotheses Development

In the absence of information, people look for reference points in order to make a
decision [33]. Using anchor heuristics, behavior patterns can be nudged towards a
specific outcome by means of reference points as initial values for choice options in a
decision environment [13], as “different starting points yield different estimates, which
are biased toward the initial values” [28]. Current e-grocery studies indicate a
remarkable impact of anchoring nudges on the purchasing behavior. Consumers tend
to react positively on anchoring scales like nutri-scores, as found by Dubois et al. [24].
Moreover, Auf der Landwehr et al. proved the use of anchoring nudges to be effective
in guiding delivery slot choices [26]. Similarly, Hallez et al. compared eco and nutrition
labels in relation to sustainable purchasing behavior when buying foods in a fictive
online shop and identified a marginal effect of the concept on more sustainable
consumption behaviors [25]. We therefore hypothesize:
H1: The presence of a design element as anchoring option increases the individual
purchase frequency of a product compared to the absence of an anchoring option
People adapt to the behavior of their social environment and copy its behavior
patterns [13]. Hence, social norms can convey consumers that a product is interesting
and socially accepted [34]. They can influence behaviors by either indicating the
general acceptance of a peer-group [19] or by adumbrating a high product quality [48],
which can be assumed to influence decision-making routines in e-commerce settings
[7]. Even though low-involvement products are less prone to social reference and
acceptance than high-involvement products [22], there is a discrepancy concerning
scientific insights depending on the individual research context. While abstract surveys
and experiments suggest a limited influence [16], examinations in more realistic egrocery environments have found the concept to be significantly effective in altering
product choices [37, 38]. Since our experiment builds upon a realistic online-shopping
environment based on the online-shop of a major retail chain in Germany, we suspect
the influential power of the social norms DNC to be congruent with the insights of
Demarque et al. [38] and Goncalves et al. [37] and hypothesize:
H2: The presence of a design element as social norms cue increases the individual
purchase frequency of a product compared to the absence of a social norms cue
Few studies have examined the use of “hybrid nudges” [40]. Zimmerman & Renaud
investigated a hybrid nudge combining social norms, feedback and informative cues in

a cybersecurity context, finding hybrid nudges to be more effective than single DNCs
[40]. Also, Ingendahl et al. examined the effectiveness of social norms and default
nudges in an e-grocery context, which also showed a strong impact on purchase
decisions [22]. In this study, we seek to investigate the impact of a hybrid DNE
containing social norms and anchoring properties, which have not yet been jointly
investigated in scientific research. Such a combination merges the use of reference
points [33] with social acceptance [13] which is likely to oppose a strong influence on
the purchase behavior of grocery consumers:
H3: The presence of a hybrid design cue following the concepts of anchoring and
social norms increases the individual purchase frequency of a product compared to the
absence of a hybrid cue
DNEs can help consumers to choose between options when in doubt or under time
pressure [49], since they employ heuristics that trigger our two different cognitive
systems (automatic, intuitive and reflective, rational) [13]. The underlying
psychological process of social norms nudges addresses the desire to belong and arises
from the impulsive system [35], simplifying decisions by “reducing the amount of
information that must be processed to make a decision” [50], thus increasing the speed
of decision making [36]. In contrast, anchoring nudges make use of anchor heuristics
to simplify decisions between options [33]. Although simplified, decisions nudged by
an anchoring heuristic might not only be processed in the impulsive, but also in the
reflective system, as the anchoring heuristic is followed by an (insufficient) adjustment
[28]. Hence, the accompanied adjustment heuristic is processed effortfully when
comparing all products with an anchoring design cue [13, 28, 51]. In a combination of
both design cues, the anchoring effects will lead to a more effortful decision, and thus,
to a higher involvement with the product itself as it questions the customers' assessment
of the value of a product and the concomitant satisfaction of individual needs, while the
social norms cue simplifies and accelerates the decision situation [44]. Therefore, it can
be assumed that the individual effects of both DNCs cancel each other out, levelling
any potential impacts of the hybrid DNE on the SD. Accordingly, we hypothesize:
H4: The presence of a design element as anchoring option increases the individual
SD compared to the absence of an anchoring cue.
H5: The presence of a design element as social norms cue decreases the individual
SD compared to the absence of a social norms cue
H6: The presence of a hybrid design cue following the concepts of anchoring and
social norms has no effect on the SD compared to the absence of a hybrid cue
Following our previous assumptions, anchoring and hybrid DNCs are likely to have
a direct effect on the product purchase frequency (PPF). Moreover, we assume that an
increase of the SD is likely when consumers are confronted with an anchoring scale.
Due to the anchoring cue, consumers become more intensively involved with the
concomitant reference framework and thus, refrain from habitual purchases. The more
extensive selection process between product alternatives based on the use and
evaluation of the reference framework could lead to an increase in SD [21]. Hence, we
suggest that SD is mediated by the PPF in presence of an anchoring cue. Contrarily,
social norms design cues are likely to simplify and accelerate the decision-process.
Thus, we also assume a mediation effect of the PPF in presence of a social norms cue

on the SD. However, in contrast to the anchoring DNE, the PPF of items with social
norms DNE is likely to decrease the overall SD [38]. Concerning the hybrid case,
similar to H6, we expect social norms and anchoring effects to mutually balance each
other in terms of PPF mediation effects on SD. Therefore, we ultimately hypothesize:
H7: The effect of anchoring nudge elements on the SD is mediated by the PPF of a
product with a respective design cue
H8: The effect of social norms nudge elements on the SD is mediated by the PPF of
a product with a respective design cue
H9: The effect of a hybrid design cue following the concepts of anchoring and social
norms on SD is not mediated by the PPF of a product with a respective design cue
We examine the direct effect of each DNC on PPF (H1-3) and SD (H4-6). In
addition, H7-H9 investigate the mediating role of PPF on SD, as shown in Figure 1.

Figure 1. Research Model

4

Experimental Design

To answer our research questions, we conducted a virtual experiment with a one-way
between-subjects design. We developed the designs for the three DNCs social norms,
anchoring and the hybrid nudge according to the digital nudge design method from
Mirsch et al. [52] namely by defining and analyzing the nudging context and creating
as well as selecting multiple ideas to implement the nudges in our experimental setting.
In this iterative process, we discussed the DNEs until we concluded on a final design,
which is in line with our research goals. To implement the anchoring nudge, we used
the nutri-score scale as design reference, which is a well-known commercial construct
in several countries and has proven to be effective in various studies in the grocery
context before [20, 24]. Utilizing a three-colored traffic light like scale (green A
suggests high, yellow B indicates medium and red C suggests low quality) we depicted
the level of quality by using the claim “Gut. Günstig. Lecker. (Good. Affordable.
Tasty.)”. Based on several real-life examples (e.g., amazon.com), we chose to use a
colored information tag as descriptive norms stating ‘Bestseller’ to visualize a product’s
popularity and thus, indicate social acceptance as proclaimed by the paradigms of social
norms [13]. Finally, we aligned both designs to represent a combination of the two
nudges. An overview of the shop as well as the design of the used DNCs is depicted in
Fig. 2. To conduct the experiment, we designed a fictitious online-shop based on a
major grocery retailer with 847 products in several categories, including descriptions,
pictures, and prices to ensure a high level of realism. Each DNC was implemented in a

single shop instance and the same products were used for the interventions within each
shop. When entering the shop instances, participants were displayed a brief scenario
description, outlining a shopping list with a total of eight products that had to be bought
during the experiment as well as a fixed budget of € 70 that was not to be exceeded.

Figure 2. Shop design and nudge instantiations (only one instantiation in each treatment)

This way, we sought to increase the scenario realism and replicate realistic, pricesensitive shopping behaviors. To control for individual product and brand preferences,
the shopping list was compiled exclusively of low involvement products (cucumbers,
salt, butter, onions, spaghetti, milk, flour and salt sticks) and style and length of all
product descriptions were aligned with each other [44]. Within the product categories,
we selected one mid-range-priced product as carrier for the DNC cue. For the dependent
variable PPF, we compared the PPF of the particular item featuring a DNE with the
PPF of that item in the control group. The second dependent variable (SD) was
measured from the time on a participant agreed to the scenario description until the
manipulation check questions in the checkout were completed. The experiment took
place in May 2021. Participants were allocated randomly to one of the four different
shop-instances with social norms, anchoring or hybrid cues and a control group without
any design intervention by a php-script with fixed seed, ensuring an equal distribution.
All participants were recruited by the use of a crowdsourcing service, namely
Clickworker. Getting paid by working online, its two million internet affine users are a
perfect fit for a study about online purchasing behavior like present in our study. Similar
to Amazons Mechanical Turk, Clickworkers are compensated for study participations,
which has shown to have high reliability and provide higher-quality data than student
or online convenience samples [e.g. 34]. Participants had to finalize the experiment
within the checkout process, where we collected additional control variables (age,
gender). Moreover, we implemented several manipulation check questions. Scenario
realism was assessed (i.e., “How realistic was the shopping experience?”) on a 5-point
Likert scale, while the conscious perception of digital nudging design cues per
individual DNC case was checked by means of dichotomous questions (Anchoring:
“Was there a label on the product options?”; Social norms: “Was there a bestseller
reference for certain products?”; Hybrid: “Was there a bestseller reference combined

with a purchase recommendation for specific products?). The experiment was
terminated upon completion of these checks.

5

Analysis and Results

5.1

Descriptive Statistics

In total, we invited 363 individuals to participate in our field study. Due to failed
manipulation checks and suspicious data patterns (e.g., insufficient time spent, low
degree of perceived realism), we excluded 108 participants from the analysis, finally
yielding a data set of 255 participants. Selected descriptive statistics on the study
subjects are outlined in Table 1. To check the assignment of participants to the treatment
groups, we performed a set of one-way ANOVAs. Since these analyses did not reveal
any significant differences across the groups for the control items gender (F = 0.22, df
= 3, p > 0.1) and age (F = 0.43, df = 3, p > 0.1), we deem the random assignment of the
participants to the treatments as successful.
Table 1. Selected descriptive statistics
Controls
Mean
Age
39.16
Gender1
1.42
Dependent Variables
Shopping duration
11.24
Purchase frequency
2.05
Independent Variables – Purchase frequency
Control group
1.36
Anchoring
2.85
Social Norms
1.84
Hybrid
2.09
Independent Variables – Shopping duration
Control group
8.64
Anchoring
17.19
Social Norms
9.18
Hybrid
8.89
1

StD
12.27
0.49

Min
19
1

Max
74
2

N
255
255

7.58
1.64

5
0

57
8

255
255

1.33
1.77
1.38
1.66

0
0
0
0

5
7
6
8

67
72
61
55

5.87
8.31
6.08
5.52

6
7
6
5

34
57
41
33

67
72
61
55

Gender was dummy-coded with 1 = male, 2 = female

5.2

Direct Effect Analysis

To test H1 to H6, we conducted several one-way ANOVAs in IBM SPSS Statistics 26.
Since Hotelling’s Spur, Pillari’s trace, Wilk’s lambda and Roy’s largest root indicated
a significant difference across the treatments (independent variables), we continued to
perform planned contrast analyses to compare the direct effects across the groups.
Homogeneity of variances was asserted using Levene’s Test, which showed that equal
variances could be assumed for both, PPF (p > 0.05) and SD (p > 0.05). The results of
our planned contrast analyses are shown in Table 2. Concerning product purchases, the

anchoring DNC seems to be particularly effective in stimulating certain buying
decisions, showing a significant difference compared to the control group (p < 0.001)
in support of H1 as well as compared to the social norms treatment (p < 0.01). While
social norms cues did not individually elicit any significant differences in PPF
compared to the control group (p > 0.05), the combination of design cues related to the
concepts of social norms and anchoring (hybrid DNC) showed a slightly significant
effect in terms of influencing purchase intentions (p < 0.05). Accordingly, we can also
accept H3 while we have to reject H2. In terms of SD, the time per shopping instance
in minutes seems to increase with the presence of a DNC compared to the absence of
design cues as investigated in the control treatment. Due to the fact that the average SD
in the anchoring group significantly exceeds the time per run in the control group, we
can accept H4. Similarly, design cues related to the individual social norms concept as
well as the hybrid DNC result in prolonged decision-making and shopping processes.
However, these differences are not statistically significant compared to the control
group, which is why we have to reject H5 and can accept H6. Finally, the results of the
planned contrast analyses were further confirmed by calculating the non-parametric
Tukey-Kramer as well as the Games-Howell-Post hoc test.
Table 2. Planned contrast analyses
Product purchase frequency
Mean difference
Treatment
Mean
(contrast value)
(SD)
2
3
4
Control group 1.36 (1.33) 1.49*** 0.48 0.73*
Anchoring 2.85 (1.77)
-1.01** -0.76
Social Norms 1.84 (1.38)
0.25
Hybrid
2.09 (1.66)

5.3

Shopping duration
Mean difference
Mean
(contrast value)
(SD)
2
3
4
8.64 (5.87) 8.55*** 0.54
0.25
17.19 (8.31)
-8.01*** -8.30***
9.18 (6.08)
-0.29
8.89 (5.52)

Mediation Analysis

To assess the (potential) mediation effect of the effectiveness of a given DNC on SD,
as postulated in H7 to H9, we conducted a bootstrap mediation analysis with 10,000
samples and a 95% bias-corrected confidence interval as recommended by Hayes
(2018). Thus, we used PPF as potential mediator between treatment groups and SD. To
evaluate mediation effects, it is suggested that a significant direct effect must be present
between the independent (treatment) and dependent variable (SD). Moreover, the direct
and indirect effects need to be checked in the presence of the mediator variable (PPF).
While a significant indirect effect always suggests a mediating effect, full mediation is
given if the direct effect becomes non-significant when the mediator is present. In
contrast, partial mediation can be assumed if the direct effect continues to be significant
when the mediator is given [53, 54]. As outlined in Figure 3, our mediation analysis did
not unveil statistically significant indirect effects of the DNC treatments anchoring
(indirect effect = 0.29; standard error = 0.45; 95% bias-corrected confidence interval
(CI) = [-0.54, 1.29]), social norms (indirect effect = 0.09; standard error = 0.17; 95%

bias-corrected confidence interval (CI) = [-0.18 ,0.51]) and the combination of both
(indirect effect = 0.14; standard error = 0.23; 95% bias-corrected confidence interval
(CI) = [-0.28, 0.68]) through the PPF for selected product alternatives with design cue
(i.e., DNC effectiveness) on the SD. Despite the strong, statistically significant effect
of the anchoring DNC on both, SD and PPF, our mediation analysis did not reveal any
significant correlation between PPF and SD. Thus, neither a partial, nor a full mediation
is supported, which is why we have to reject H7 and H8 while we can confirm H9.

Figure 3: Mediation results

6

Discussion and Conclusion

The results of our study show that anchoring DNCs perform particularly well in
influencing product purchase decisions. Similarly, the hybrid DNC showed an
influential effect, which, however, was less eminent than the effects of the individual
anchoring DNC. Contrary to that, and against our hypotheses, social norms cues seem
to not cause any significant differences in PPF compared to the control group.
Furthermore, the SD was not decreased by any of the DNEs and even increased
significantly in presence of the anchoring DNE. Unexpectedly, social norms DNC had
no influence on the purchasing behavior. This finding is contrary to other studies in
realistic settings (i.e., [37, 38]), and confirms the insights of Berger et al. [16]. Hence,
we assume the descriptive normative information linked to sustainability or personal
health improvement of the nudges used in other studies [37, 38] to be pivotal for its
effectiveness, whereby our study as well as the one of Berger et al. [16] were not linking
the descriptive norm with a higher involvement goal (i.e. personal health or behaving
pro-environmentally). In contrast, anchoring provides a reference framework that was
not avoidable by the customers (since every product was assigned with a score-label).
Accordingly, decision-making processes were effectively influenced by the anchoring
DNC. However, since the corresponding reference framework had to be evaluated
effortfully (for multiple options), the SD increased significantly. Furthermore, the
presence of the social norms cue within the hybrid nudge intervention seems to simplify
the cognitive processing, hence, reducing the more effortful decision. The theoretical
implication is three-fold. First, we expand the scarce literature on digital nudges,
especially in e-grocery contexts. Our results show the effectiveness of anchoring
nudges and the ineffectiveness of social norms DNCs regarding the PPF in the egrocery context. Our results are in line with other studies [16, 24–26] and confirm these
results in a different setting and realistic choice environment. Also, our results suggest

that not only the context of the choice environment is a decisive factor for the success
of social norms DNCs in e-grocery settings, but also the concurrent message (i.e.,
claim) provided to the decision maker along with the indication of social acceptance,
which needs to be confirmed in future research. Second, we examined the effect of
digital nudges on time-saving, showing a relationship between anchoring DNCs and an
increased SD, which is contrary to current assumptions that digital nudges could
decrease the SD [16]. We assume the interplay of the two cognitive systems to be
relevant in this regard, as the anchoring nudge is using the intuitive and reflective
systems to set a reference point and adjust decision-making [51]. Third, we investigated
the effects of a novel, hybrid DNC and observed that there might be an interference
between the effects of the single DNCs. In our study, an effect of the anchoring DNC
on both, PPF and SD was given, however, this effect was extenuated for the hybrid
DNE. Thus, we conclude that the individual effects of DNCs directly influence each
other when merged to a single design cue. These results outline the importance for
choice architects to design and compose DNEs carefully based on their individual
psychological triggers and behavioral influences. Practitioners can benefit from our
research as it aids to employ DNCs in a purposeful and effective manner to reduce
friction and foster the adoption and use of e-grocery. Despite the individual
contributions of our study, our research also features several limitations. Using
Clickworker as a basis of the field of participants, our study subjects are rather internetaffine in terms of consumption behavior. Thus, we seek to conduct additional studies
with other participants in the near future to increase the generalizability of our results.
As we used a 5-point Likert scale for the manipulation check questions, the participants
comprehension of the scale intervals might not be consistent. Moreover, DNCs can be
applied in various forms and with different characteristics, as “there is no neutral way
to present choices” [15]. Therefore, our study is limited to the individual design
peculiarities of our digital nudging cues. Also, we cannot rule out that salience effects
did influence the individual effectiveness of the DNEs [23]. Furthermore, we chose to
exclusively investigate low-involvement grocery products in this study to decrease the
effects of branding affinity. Nevertheless, DNCs such as social norms might work
differently for high-involvement grocery products (e.g., coffee) or, as our results
suggest, in combination with a specific high-involvement claim or nudge. Therefore,
future studies should investigate and compare the role of different DNCs for high- and
low-involvement groceries. Also, using nudges in any business context might run afoul
with the ethical usage of nudging. Since corporate interests are likely to differ from the
welfare of the society, further evaluation of how to use nudges ethically from a business
viewpoint is required. As this is one of only a few existing studies investigating a
combination of DNEs in one intervention, further research on the effectiveness of other
combinations of different DNEs is needed. Moreover, since default nudges are known
to be highly effective in influencing consumption decisions, it should be investigated
in future research, whether this DNC is also capable to decreasing the average SD for
consumers. In this study, we were able to prove that anchoring nudges seem to work
effectively in e-grocery setups, while a combination with social norms was found to be
less effective. Further research should therefore concentrate on evaluating the perfect
match(es) for hybrid nudges within different application areas.
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